Introduction
The Millennium Development Goals (MDGs) are a set of internationally agreed targets that poor countries aspire to attain by 2015. The eight broad MDGs (as well as the corresponding targets and indicators) span poverty reduction, primary education, gender parity, child mortality, maternal mortality, reversal of diseases, environmental sustainability, and development cooperation.
The MDGs are fast becoming the touchstone for directing as well as assessing socioeconomic progress across the developing world. Increasingly, country-level policy frameworks such as Poverty Reduction Strategies (PRSs) are linked to the MDG targets; estimates are now being made of the aid flows required to achieve the MDGs. Crucially, the MDGs can be a useful focal point for social and political dialogue and action in both poor and rich nations towards improving the lot of the poor around the globe.
The material and symbolic importance of these targets make it vital to assess the analytical coherence of the MDG "project". In this spirit, this chapter highlights complexities and difficulties of the MDG approach that policy makers should consider. Section two sets out an analytical framework for analysing the MDGs. The following four sections cover issues of measuring progress, and achieving and valuing outcomes; sustaining outcomes; devising policies during structural transformation; and implementing policies in a decentralised policy system. These discussions draw attention to limitations of current methods of analysing the MDGs. A final section concludes and proposes a more sophisticated and tractable approach to the MDGs.
Conceptualising the MDGs as a policy "problem"
The MDGs are a set of time-bound, multi-dimensional socio-economic goals almost all of which can in principle be translated into quantifiable targets and indicators 2 . Development policy practitioners commonly believe that there are policy levers which governments can use to move countries towards achievement of these targets.
Ideally, the "solution" to a policy "problem" then consists of setting instruments' values so as to hit the targets, while allowing for institutional changes, uncertainty, and some learning. In mathematical terms, Tinbergen's rule states that well-defined solutions in a static framework require that the number of instruments equals or exceeds the number of targets 3 , (Tinbergen (1952) ). But economies are dynamic not static systems; policy makers therefore seek to control the evolving system at a point in time (point controllability) and to influence its trajectory over time (path controllability) . In this dynamic perspective, Tinbergen's rule no longer holds for point controllability because rates of change of instruments as well as their absolute levels can affect objective variables.
But for many policy purposes-including the MDGs-path controllability is the measure of success: policy makers want not just the instantaneous achievement of targets but that these are sustained over time and arrived at by a path that strays as little as possible from politically and economically acceptable values of instruments and objectives. Path controllability, a stricter requirement than point controllability, in many cases does in fact require that the number of instruments equals or exceeds the number of targets (Petit (1990) ). For a set of instruments and objectives this is in part conditional on a given structure of the economy, known outcome targets, and well-defined instruments. In practice, most policy problems do not meet the conditions for straightforward solution for the following reasons:
Available policy levers and feasible values-
1.
The number of objectives often exceeds the number of available instruments. This means that a "solution" does not exist in a static system or for path controllability in a dynamic system.
2.
There may be more than one solution when the number of instruments exceeds the number of targets.
3.
Even if a solution does exist, the values of the instruments needed to achieve it may be politically or technically infeasible.
Interdependencies-

4.
Some objectives may be related. They may be complementary, or they may be contradictory and raise policy trade-offs.
5.
Some instruments may be related. Again, they may be complementary or contradictory.
6.
Different instruments may be controlled by different policy institutions leading to problems of coordination and conflict.
Causality, information and uncertainty-
7.
There may be uncertainty about the relationships between instruments and objectives, or even about what the instruments are.
8.
Some variables may be either instruments or objectives depending on the context or level of analysis (and whether analysis takes a static or dynamic perspective).
9.
Information on the actual values of instruments and targets may be imperfect. 10. The structure of the economy may change over time. It may be affected by movements in instruments and target variables. In turn, as it evolves the extent to which (1)-(9) hold may change.
All of these problems are likely to bedevil progress on the MDG project. 4 In particular, they complicate attempts to measure progress towards and devise strategies for achievement of the targets; they also bring to the fore problems of valuing outcomes in multi-dimensional space (section three). They raise issues about the sustainability of outcomes (section four).
In addition, they highlight complexities in devising policies during structural change where uncertainty and learning effects are critical (section five). Finally, they show the importance of coordination between different policy institutions (section six).
Measuring progress and achieving outcomes
In a static perspective, points (1) and (3)- (5) may mean that not all targets are achievable at a certain date. If the number of MDG targets exceeds the number of instruments available, then governments may not have enough levers to reach all of the targets. The interdependencies defined in (4) and (5) complicate the picture: trade-offs may frustrate the simultaneous achievement of certain targets while complementarities could offset the problem of insufficient levers defined in point (1). Even if the problems identified in section two do not hold and we revert to an easily soluble policy problem, trade-offs may still be present if moving policy levers requires scarce resources: in this case if different instruments "compete" for resources, trade-offs will be generated at the level of outcomes. In the case of MDG achievement both of these kinds of interdependencies are relevant.
The interaction between levers and targets takes place over time; the static problems contained in (1)- (6) have dynamic counterparts. Points (1) and (3)- (5) mean that a desired path of objectives and instruments may not be feasible. (4)- (6) imply that there may be varying speeds of progress towards different targets. Point (8) adds to this, but in a dynamic sense suggests a further complexity in the achievement of multiple targets. Instruments and outcomes may need to be sequenced over time: certain values of instruments may be required for certain values of other instruments later on; the same may apply to outcomes. Whether variables are instruments or objectives then changes over time. There may be a complex, shifting pattern of variables' status as means or ends. Point (10) is an explicitly dynamic problem which reinforces this point; indeed, one would hope that the structure of the economy would change as development takes place (see section five).
Interdependencies: examples from the MDGs
Trade offs-The large number of targets in the MDGs reflects the now established view of development as a multi-dimensional process. This breadth means that the problem of interdependence is likely to bite. There may be direct trade-offs at the level of outcomes. For example, some aspects of environmental sustainability (Goal 7) could conflict with the eradication of extreme poverty and hunger (Goal 1) within certain time frames. This would be so if the livelihoods of some segments of the poor depend on the exploitation of natural resources such as forests or minerals in ways which conflict with the goal of long-term environmental sustainability.
There may also be trade offs between instruments leading to policy conflicts over outcomes. For example, economic growth is a key instrument for reaching a range of targets, including, for example, universal primary education (Goal 2), the achievement of which calls for considerable resources best generated through output expansion. Cutting poverty requires growth but can also be achieved by reducing inequality through redistributive policies; the relative effectiveness of these two routes depends on certain underlying structural parameters of the economy (Dagdeviren et. al. (2000) ).
The relationship between these two instruments -growth and inequality reduction and/or redistribution -has been the subject of a long debate in economics. In the 20 th century this was carried forward through the work of Simon Kuznets who argued for a positive relationship between growth and inequality, at least in the early stages of development (Kuznets (1966) ). If this is so, then there could be a trade off between these two critical instruments; this could lead to trade offs at the level of the objectives mentioned.
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Indirect trade-offs in outcomes because of competition for resources between instruments are present in the MDGs. The MDG targets reflect the expansion of policy from the narrow macroeconomic stability objectives of the 1980s into interventions designed to directly affect social outcomes in health, education, the environment and gender relations, all now common ingredients of PRSs. A range of instruments are used to improve results in these areas. Many of these are not directly contradictory, but nearly all call for considerable funds. This implies outcome trade offs in countries carrying out PRS-driven expenditures: these countries often have small resource bases, high fiscal deficits and external debt burdens, and necessarily finite inflows of concessionary finance. Here, difficult choices may need to be made between, for example, technology investments to improve environmental sustainability and hygiene programmes for mothers to bring about the targeted reduction in child mortality (Goal 4).
Complementarities-On the other hand, it is now recognised that many of the instruments and objectives contained in the MDGs are complementary. In the objectives, female education (part of Goal 3) reduces child mortality through better nutritional and caring practices by mothers as a result of enhanced literacy and skills. Improved maternal health (Goal 5) is also likely to help reduce child mortality. Clearly, reversing the spread of epidemics such as malaria and HIV/AIDS will cut mortality. In turn, better outcomes in education and gender equality should help to halt the spread of these diseases, particularly HIV/AIDS. Finally, better educational and health outcomes should reduce poverty, directly, by enhancing poor people's entitlements to essential services and indirectly, through poverty-reducing growth as emphasised in "new" growth theories.
Sequencing-This analysis suggests that the problem of sequencing will complicate achievement of the MDGs. In particular, the kinds of complementarities described may unfold over time as part of a complex cycle of socio-economic transition. For example, low inequality is now considered an important aspect of East Asia's spectacular socio-economic performance. One view of developmental success in East Asia sees both low inequality and good educational outcomes as the essential initial conditions for subsequent high growth and poverty reduction (see McMahon (1998 on education; Birdsall et. al. (1995 on inequality and education) . Using our division of variables into MDG targets and policy levers, certain values of instruments (distribution patterns) and objectives (education) may have been pre-requisites for later values of both instruments (growth) and objectives (poverty reduction). At a more micro level, improving gender equality is likely to be a prerequisite for halting and reversing the spread of HIV/AIDS (part of Goal 6). Thus, some variables may start as objectives but later be instruments for the achievement of other objectives.
Measurement problems
We have seen how interdependencies complicate strategies for achieving the MDGs, here conceptualised as a mapping from instruments to objectives. Trade-offs and complementarities also mean that measuring progress towards the targets in terms of movements in the values of objectives and instruments may necessitate more sophisticated analytical frameworks than those currently used. Benchmarking methods in their simplest but common form measure progress by extrapolating past rates of change for each target individually to see if the country in question is "on course" (Devarajan et. al. (2002) ; Sahn and Stifel (2001) ). Clearly this is a highly imperfect approach if interdependencies and sequencing requirements are present. In such situations, measurement needs to take into account of interdependencies at the level of both objectives and instruments to give a more comprehensive picture of countries' distance from the targets.
Measurement is also hampered by imperfect information about the actual values of instruments and variables (point (9)). This is especially so because the MDG targets encompass a broad range of variables, including "soft" social indicators. In addition, interdependencies mean that the data problems of certain targets and instruments may lead to difficulties in the assessment of related variables. Imperfections in data sets essential for measurement of MDG outcomes and instruments including those for income, inequality, poverty and health status are well known. Even for developed economies, data sets such as those for inequality need to be handled with caution (Atkinson and Brandolini (2001) ); in poor countries where statistical capacity is limited this is even more critical (Srinivasan (1994) ).
Valuing outcomes
"Progress" implies valuation; in multi-dimensional space this is not straightforward. If interdependencies-particularly trade offs-along with the requirements of sequencing mean that not all goals can be achieved simultaneously, then social weightings will be needed to arbitrate between targets. This suggests the need for a social welfare function defined across the targets with explicit weights assigned to each objective. How such weightings would be determined is a complicated political as well as economic problem outside of the scope of this paper.
However, if choices do need to be made it would be better to make them explicitly rather than by ad hoc means or in reaction to uncontrollable events. Current methods of assessment do not fully acknowledge this and fail to take a systematic social welfarist approach to the problem. Defining a social welfare function is a complex task but opens up solutions to many of the problems flowing from the MDGs' formulation as a set of fixed targets. This is discussed further in section seven.
4.
Sustaining outcomes Point (7) in its dynamic form frames the problem of sustainability when targets begin to be achieved. Sustainability is a kind of path controllability: policy makers at a minimum want the economy's trajectory to preserve the values of objective variables once targets are hit. But shifting policy levers requires resources; given the limited resource base of developing countries much of this will be in the form of external inflows, whether overseas development assistance or loans. What is the long term relationship between instruments and outcomes and how stable are shifts in their values? If a certain value of an instrumentpartly achieved through an infusion of external funds-leads to the realisation of a target, how permanent is this state and what is required to sustain it? Does the value of the instrument need to be sustained to preserve achievement of the target? If so, for how long will aid be needed to sustain the value of the instrument?
This is important for two reasons. Firstly, movement towards the MDG targets is supposed to be equivalent to a shift towards a higher level of development. Historically, long term development in successful countries has been propelled by a self-sustaining process of internal transformation, even if external funds have acted as a catalyst or secondary engine. Successful development involves countries becoming self-sufficient in the sense of not requiring concessional aid to plug resource gaps. One would hope, therefore, that achievement of the MDGs on the basis of certain kinds of relationships between instruments and objectives is part of a self-sustaining development cycle and not merely the "artificial" attainment of targets through large financial inflows divorced from underlying processes of internal transformation. Secondly, there is a danger that once targets are achieved, donors' attention may turn elsewhere in the belief that development problems are "solved". Sustainability may be hard to achieve (Kremer and Miguel (2004) ); if aid is required after the targets are met, then this needs to be made explicit.
Two of the MDGs relate to education and centre on rates of enrolment; they illustrate the problem of sustainability. Enrolment rates are determined by supply and demand factors. Supply relates to the number of schools and their distance from communities and is partly a function of resources allocated to the educational sector. Demand for schooling is influenced by the private rate of return to education determined by the difference in earnings of workers with varying levels of education. Clearly, then, educational outcomes are a function not just of provision, but also of the extent of income earning opportunities for skilled workers generated by economic growth and a changing sectoral composition of output. Studies have shown that the availability of schooling and state expenditure on education do not very well explain enrolment rates (Bredie and Beeharry (1998); Lavy (1996) ).
Much analysis of the MDGs' educational targets focuses exclusively on the supply side and on the amount of state resources that need to be spent calculated on the basis of an educational unit cost and the number of students not enrolled (for an example see Devarajan et. al. (2002) ). Given the importance of demand-side factors in educational outcomes, this bias raises questions regarding the sustainability of targets in the way that we have defined it. In Indonesia, for example, enrolment rates were boosted during the 1970s and 1980s by demand-side factors caused by fast economic growth, and by an expansion of supply as a result of a large school-building programme. However, the economic crisis of the 1990s brought a sharp reversal in these gains. A similar trajectory was seen in Botswana when enrolment fell from a high level over the 1990s because of the HIV/AIDS crisis (Clemens (2004) ).
Sustainability problems come in a slightly different guise in countries which have seen rapid rises in enrolment, but with significant deteriorations in quality as measured by the ratio of teachers to pupils, exam performance and repetition rates (see World Bank (2002) for evidence on Uganda; World Bank (2003) on Rwanda). Here, though, if enrolment outcomes are adjusted for quality, it may be that many of these countries have not made significant gains. But increasing enrolment through lowering quality may still raise issues of sustainability in our meaning of the term if declining quality reduces the private returns to education thereby choking off demand for schooling.
Standard benchmarking approaches, which take little account of interactions between variables and therefore the underlying drivers of progress, fail to address the requirement of sustainability. These methods, being anchored in the MDGs' 2015 timeframe, use the criterion of point controllability. They would therefore give little warning of future reversals of the kinds discussed.
Structural transformation and "qualitative" policy design
So far analysis has been in terms of a "quantitative" policy problem: we have considered the relationships between instruments and targets while assuming that the underlying structure of the economy stays constant. But point (10) is important in developing countries where policy is typically aimed at changing deep structural parameters of the economy. Qualitative or structural policy focuses not on the values of target variables but on the relationship between variables (Eggertsson (1997)). It seeks to induce new relationships between existing instruments and targets and to activate new policy levers. These changes then require a revised quantitative policy because the evolving system needs to be managed on the basis of new parameters.
This distinction is relevant for developing countries seeking to reach the MDGs. Development is a process of structural transformation; following the Washington Consensus there is greater understanding of the broad range of structural changes needed for successful economic performance including at the level of markets, and in economic and political institutions (Stiglitz (1998) ). So although the MDGs' set of fixed targets seems to point towards a qualitative policy problem, their achievement also requires attention to the qualitative aspects of policy. As economies move towards the MDG targets, structural shifts generate an ever-changing quantitative policy problem as new instruments and relationships come into play. This is related to the problem of sequencing discussed in section three: an evolving set of instruments may need to follow a certain time path if some are prerequisites for others.
To give some examples from the MDGs, gender empowerment may alter the functioning of labour markets, leading to shifts in the labour supply function as more women are able to work. This could lead to new relationships between growth, employment and poverty reduction. Institutional reform involves the emergence of new patterns of economic and political control which fundamentally change the operation of the economic system. An important component of this, governance reform -now a central part of developing countries' policy packages -is in part aimed at improving service delivery. Success in this area could change the relationship between public spending on health and education and outputs in these sectors. As countries reach certain stages of development, it is said that the decentralisation of some policy levers to regional governments can be good for government efficiency and service delivery. This is an example of a qualitative policy shift which gives rise to new instruments and relationships between instruments and objectives. Other important types of institutional change in developing countries are the transfer or sharper delineation of property rights and the formalisation of informal sectors of the economy, both of which may activate new instruments and bring new mappings between instruments and objectives.
The distinction between qualitative and quantitative policy shows just how complex the policy problem is for developing countries, especially in attaining a broad set of targets such as the MDGs. Structural changes often take place during times of political and social instability, common features of developing countries. Policy analysis therefore needs to take into account of political and social factors and likely conflict and contestation as new structures emerge, triggering new relationships between instruments and objectives.
Uncertainty and learning
Points (7), (9) and (10) are prominent in the MDG policy problem because of the importance of structural change in developing economies. When uncertainty exists over the parameters of the model describing the economy, policy decisions are dependent on the statistical distribution of these parameters. In this case we need to consider learning effects as instruments and objectives move over time; policy making then becomes a drawn out process of discovery.
In a situation of passive learning, policy makers' estimates of the economy's structural parameters change as new information emerges. Under active learning, this updating takes place as a direct result of policy makers' manipulation of instruments which allows them to discover more about the behaviour of the system (Kendrick, 2002; Petit 1990) . Policy actions then have a dual purpose of bringing the economy closer to the desired path and reducing uncertainty about the operation of the system. Under active learning there may be a trade off between system performance and learning: certain policy actions may lead to a worse system performance at a point in time compared to others but yield better information about the operation of the economy, helping to give rise to better outcomes in the long run.
Active learning is critical if there is large uncertainty about the parameters of the economy or when the economy is going through structural change. Both come into play in the MDGs: there is clearly much uncertainty about the causal mechanisms of developing economies while development itself is a process through which the economy undergoes structural evolution equivalent to changes in underlying parameters. Important questions therefore surround the ability of governments to use new information to refine their policy making so as to move closer towards the MDGs. Critical parameters, new information on which may emerge as the economy moves through time, include the elasticity of poverty with respect to growth, the cost of increases in the HIV prevalence rate in terms of growth and the incremental effect of higher female educational levels on child mortality rates.
All of these will be important in finding a mapping from instruments to objectives to move more rapidly towards the goals. Making good use of such new information depends on the capacity of government institutions to analyse and act upon it. The process by which governments update their view of the economy because of new information is of great interest. In many developing countries processing capacity is limited and needs to be strengthened.
Decentralised policy and coordination problems
Point (6) further muddies the policy problem. Theoretical models and practical policy discussions often assume that policy levers are controlled by a single entity, normally the state. In practice, policy agency is dispersed among a set of institutions. Each of these institutions controls a sub-set of instruments linked to certain objectives. In this context an important issue is whether instruments and objectives can be "de-coupled" so that a particular instrument can be unambiguously assigned to an objective (Mundell (1962) . If this is possible then each institution can implement its own policies and an overall solution be reached, subject to the other problems discussed above.
But here points (4) and (5) come back into play. Interdependencies will generate spillovers between institutions; the instruments and objectives of one institution may affect the values of those of another. The achievement of objectives therefore depends on coordination between different institutions. These considerations underlie the move in developing countries towards integrated, multi-sectoral policies on the basis of unified frameworks such as PRSs and Medium Term Expenditure Frameworks (MTEFs). The impetus towards donor budget support rather than project-based financing has come from a realisation that different policy areas interact and need to be considered as a coherent whole with all institutions operating under the same policy framework.
The MDGs illustrate this. The objective of halving poverty is connected to a set of instruments including those relating to macroeconomic performance. These include growth rates, inflation and the fiscal balance. Some of these levers are controlled by finance ministries and others by central banks. In turn, some of them affect objectives that come under the watch of other institutions. For example, important instruments for halting the spread of HIV/AIDS are controlled by health ministries, but the fiscal policies of finance ministries influence the amount of funds going into health and therefore have a direct impact on this goal. Similar considerations apply to many of the MDG targets. The optimal management of these kinds of spillovers require complex forms of coordination which will stretch the capacity of developing countries' bureaucracies.
Conclusions
The achievement of the broad set of precise, fixed targets embodied in the MDGs through the management of complex socio-economic systems raises doubts about the feasibility of the goals. Thinking about the MDGs in terms of instruments and objectives helps frame problems of target achievement, the measurement of progress and the valuation of outcomes all of which are difficult. We have also seen that sustainability of the targets is an issue which is inadequately addressed in current approaches. In addition, we argued that the need for coordination between different parts of countries' policy making systems will stretch the capacity of governments.
How useful are a set of ahistorical targets?
The issues of structural change discussed in section five expose the lack of historical context surrounding the MDGs. Most of the targets are expressed as rates of change in objective variables; two important ones -the achievement of universal primary education and the elimination of educational gender disparities -are in absolute levels. A remarkable feature of the MDGs is that the same quantitative targets are applied to all countries. Many of these countries are, however, at different stages of development. Structural change and sequencing are components of the concept of a stage of development. Countries at different stages have contrasting structural characteristics and patterns of relationships between instruments and objectives; in a dynamic perspective, certain socio-economic outcomes may be prerequisites for the transition to a more advanced stage.
None of this is taken into account of in the MDGs' absolute and universal targets. At first sight the targets seem to be a level playing field for assessing and comparing countries. In fact, that they do not explicitly account for the long term dynamics of structural change tilts the field towards those countries who have built up the critical mass of internal transformations necessary for developmental take off; countries which have yet to enter this virtuous cycle are at risk of being unjustly chided in the likely event that they fail to achieve many of the goals by 2015.
Taking a longer historical view underlines this point: in the 19 th century when today's rich nations had educational enrolment rates similar to those of today's poor countries the evolution towards high enrolment was much slower than that seen in many developing countries in recent decades. This is even the case for some developing countries which are on course to "fail" on the educational targets (Clemens, 2004 ). Today's rich countries only made universal primary education an explicit development goal when they had higher income levels than today's poor countries and had nearly achieved universality. If the MDGs' educational targets had been applied to today's industrialised nations during their own early stages of development, they may well have missed the targets (for similar historical evidence on some of the other targets, see Clemens et. al., 2004) .
The history of today's rich countries shows that development is a drawn out, uneven and contradictory process full of reversals and discontinuity. The MDGs, with their ambitious, linear and broad set of socio-economic goals belie this complexity; contemporary developed
